Background A web-based followup assessment may be a feasible, cost-saving alternative of tracking patient outcomes after total joint arthroplasty. However, before implementing a web-based program, it is important to determine patient satisfaction levels with the new followup method. Satisfaction with the care received is becoming an increasingly important metric, and we do not know to what degree patients are satisfied with an approach to followup that does not involve an in-person visit with their surgeons. Questions/purposes We determined (1) patient satisfaction and (2) patients' preferences for followup method (web-based or in-person) after total joint arthroplasty.
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Background A web-based followup assessment may be a feasible, cost-saving alternative of tracking patient outcomes after total joint arthroplasty. However, before implementing a web-based program, it is important to determine patient satisfaction levels with the new followup method. Satisfaction with the care received is becoming an increasingly important metric, and we do not know to what degree patients are satisfied with an approach to followup that does not involve an in-person visit with their surgeons. Questions/purposes We determined (1) patient satisfaction and (2) patients' preferences for followup method (web-based or in-person) after total joint arthroplasty.
Methods We randomized patients who were at least 12 months after primary THA or TKA to complete a webbased followup or to have their appointment at the clinic. There were 410 eligible patients contacted for the study during the recruitment period. Of these, 256 agreed to participate, and a total of 229 patients completed the study (89% of those enrolled, 56% of those potentially eligible; 111 in the usual-care group, 118 in the web-based group). Their mean age was 69 years (range, 38-86 years). There was no crossover between groups. All 229 patients completed a satisfaction questionnaire at the time of their followup appointments. Patients in the web-based group also completed a satisfaction and preference questionnaire 1 year later. Only patients from the web-based group were asked to indicate preference as they had experienced the web-based and in-person followup methods. We used descriptive statistics to summarize the satisfaction questionnaires and compared results using Pearson's chi-square test.
Results Ninety-one patients (82.0%) in the usual-care group indicated that they were either extremely or very satisfied with the followup process compared with 90 patients (75.6%) who were in the web-based group (p \ 0.01; odds ratio [OR] = 3.95; 95% CI, 1.79-8.76). Similarly, patients in the usual care group were more satisfied with the care they received from their surgeon, compared with patients in the web-based group (92.8% versus 73.9%; p\0.01, OR = 1.37; 95% CI, 0.73-2.57). Forty-four percent of patients preferred the web-based method, 36% preferred the usual method, and 16% had no preference (p = 0.01). Conclusions Our results show moderate to high satisfaction levels with a web-based followup assessment. Patients who completed the usual method of in-person followup assessment reported greater satisfaction; however, the difference was small and may not outweigh the
Introduction
Osteoarthritis is one of the most prevalent chronic disorders in patients in Canada and is a leading cause of pain, physical disability, and healthcare utilization [2] . Total joint arthroplasty is a highly effective treatment option for arthritis. The rate of postoperative complications after surgery is low; however, although most patients will return when they have symptomatic problems, periodic review is important to detect clinically silent issues such as osteolysis to ensure timely treatment if those problems go undetected for longer periods.
A web-based method of conducting followups, including review of radiographs and patient symptoms, would allow surgeons to detect such complications. This method could decrease wait times in orthopedic clinics for new patients waiting for their first consultation with the surgeon and patients undergoing other kinds of visits. A more efficient process, with a shift in resources, also potentially could lead to decreased wait times for surgery. This approach also could reduce patient and caregiver burden by decreasing travel, financial, and time requirements involved with followups.
Before implementing a new treatment or model of care such as a web-based followup, it is important to determine patient satisfaction with the method of followup, as evidence suggests that satisfied patients are more likely to comply with treatment protocols [15, 16] , to use health care services [9, 12] , and to maintain a relationship with their health care provider [19] . In the current study, we therefore determined (1) patient satisfaction and (2) patients' preferences for followup method (web-based or in-person) after total joint arthroplasty.
Patients and Methods

Study Cohorts
We screened a consecutive sample of patients who had a primary THA or TKA at least 12 months earlier. Consenting patients were randomized to complete either a webbased followup assessment or to come to the orthopaedic clinic for their appointment as per our usual protocol. We used a computer-generated randomization scheme and stratified by length of time postoperative (1-5 years versus C 5 years) and the distance traveled to the clinic (C 100 km versus \ 100 km). We included all patients who had received a primary TKA or THA and were at least 12 months postoperative approaching their annual followup. We excluded patients who had revision surgery, patients with osteolysis or previous complications, and identified radiographic issues.
There were 410 eligible patients contacted for the study during the recruitment period, of whom 256 agreed to participate, and a total of 229 patients completed the study (89% of those who agreed to participate, 56% of those potentially eligible; 111 in the usual-care group, 118 in the web-based group). Reasons for nonparticipation included: no computer/Internet access (n = 100, 24%), having significant problems or pain (n = 41, 10%), and a preference to see the surgeon in person (n = 56, 14%) ( Fig. 1 ). The mean age of the patients was 69 years (range, 38-86 years) ( Table 1) .
This study was approved by our institution's research ethics board, and all patients gave informed consent. The trial was registered with ClinicalTrials.gov (NCT01079572).
Followup Protocols
The web-based patients had their radiographs taken at the radiology facility nearest to their home that was connected to the online diagnostic imaging network and completed several quality-of-life and function questionnaires using an electronic database. Automatic email reminders were sent to the patients 1 week before their appointments. They were emailed the website, a unique username and password, and instructions for completing the online questionnaires.
After a patient completed his or her questionnaires and radiographs, an automatic alert was emailed to the surgeon requesting he review the digital images and online responses. The surgeon indicated when he would like to see the patient in clinic (either immediately, within 1 month, within 6 months) if the patient indicated he or she was having problems or if an important finding warranting clinical intervention was detected on the radiographs. If the patient was having no pain or symptoms and there were no problems observed on the radiographs, the patient was scheduled for his or her next followup at the clinic in 1 year.
An email then was sent to the surgeon's administrative assistant to book an appointment in the specified time frame. An email also was sent to the patient indicating when the surgeon would like to see him or her and notifying the patient that they would be contacted to book this appointment.
Patients randomized to the usual-care group had their appointment and radiographs at our orthopaedic clinic, which is our usual protocol. These patients completed the same series of questionnaires as the web-based group on paper before their appointments.
Satisfaction and Preference
All patients completed a satisfaction questionnaire at the time of their followups for the study. Satisfaction was rated on a 7-point scale, ranging from extremely dissatisfied to 
Between group comparison Perception of quality of care and followup process
Within group comparison Perception of quality of care and preference for followup method Fig. 1 The flow of participants through the trial is shown. extremely satisfied. We asked them to rate their satisfaction level with the care they received at the followup and specifically to consider whether they believed that the visit was sufficient to monitor their progress and identify any issues or complications. Patients also reported their satisfaction with the overall process, in which we asked them to consider all aspects involved with the followup, such as travel, time off work, wait time for radiographs, wait time at the clinic, or using the online database (Appendix 1). Patients in the web-based group also completed a satisfaction questionnaire at their next annual followup at the clinic (approximately 1 year later). Only patients from the web-based group (n = 118) were asked to indicate preference as they had experienced the web-based and in-person followups. We asked patients who rated themselves as anything other than completely satisfied to specify which aspects of the web-based followup led to their dissatisfaction. The patients also indicated which method they preferred and the factors that contributed to that choice (Appendix 2).
Statistical Analysis
We used descriptive statistics to summarize the results from the satisfaction and preference questionnaires. We compared satisfaction levels between the two groups using Pearson's chi-square test.
Results
Satisfaction
Patients in the usual-care group were more likely to be extremely or very satisfied with the followup process than those in the web-based group. Ninety-one patients (82.0%) in the usual-care group indicated that they were either extremely or very satisfied with the followup process compared with 90 patients (75.6%) who were in the web-based group (p\0.01; odds ratio [OR] = 3.95; 95% CI, 1.79-8.76). Similarly, patients in the usual-care group were more satisfied with the care they received from their surgeon compared with patients in the web-based group (92.8% versus 73.9%; p\0.01, OR = 1.37; 95% CI, 0.73-2.57) ( Table 2) .
Ninety-three of the 118 patients from the web-based group completed the satisfaction questionnaire at the 1year in-person visit. The majority indicated that they were satisfied with the web-based followup (29% extremely satisfied, 37% very satisfied, 20% somewhat satisfied). Reasons for dissatisfaction included length of time it took to receive results, difficulty using the online database, inability to ask questions and receive immediate feedback, and ability to see their radiographs in person at their appointments ( Table 3) .
Preference for Web-based versus In-person Followup
Among patients in the web-based group who had experienced the web-based and the in-person followups and therefore could comment on preference, there was no difference in patient preference for followup method (p = 0.82). Forty-one patients (44.1%) preferred the web-based method, 36 patients (38.7%) preferred the usual clinic followup, and 16 (17.2%) had no preference. The main reasons patients preferred the web-based followup were decreased travel (40%), no wait times (44%), ability to have radiographs in home town (33%), and ability to complete followup from home (29%). For patients who preferred the usual method of followup, the main reasons were that they preferred to see the surgeon in person (43%) and to have their radiographs taken at their surgeon's hospital (28%). There were no differences in age, distance traveled to the clinic, or length of time postoperative between patients who preferred the web-based followup and those who preferred the usual method of followup, suggesting that none of these factors had an influence on choice of preference (Table 4 ).
Discussion
Routine followups after total joint arthroplasty are a timeconsuming process. The rate of postoperative complications after surgery is low; however, regular review is important to detect clinically important issues. A webbased approach decreases financial and time requirements involved with in-person followups, however it is important to determine if patients also are satisfied with a web-based assessment or if they prefer the usual method of in-person followups. Our results show patients who completed the inperson followup reported greater levels of satisfaction than did patients in the web-based group, although there were no differences in preference for followup method.
This study has some limitations. First, although our satisfaction questionnaire was not validated, we structured our questions based on available evidence regarding patient satisfaction measures [1, 7, 10, 18] . Specifically, a noted weakness of satisfaction measures is that if the question is too general, it will not capture what the patient is considering when reporting their satisfaction. We made our questions specific by providing instructions regarding what the patient was to consider when rating satisfaction, and allowing the patient to provide reasons for their dissatisfaction (Appendix 1) [1, 7, 10, 18] . In addition, we included seven response options, which is recommended, as scales with 7 points show adequate discriminative ability and test-retest reliability [14] . Another potential limitation is that patients may respond differently depending on the format of the questionnaires; however, we conducted a testretest reliability study that showed excellent agreement between the electronic and paper versions [13] , therefore there is no evidence that the format in which the patient completed the quality-of-life survey introduced any bias to the results. Responder bias is almost always an issue in survey studies, and may have been an issue here. A total of 56% of eligible patients completed the study (229 of 410), and it is impossible to know with certainty that participants were entirely representative of the larger group. Finally, patients in the usual-care group have not experienced the web-based followup and therefore have nothing to compare it with when indicating their satisfaction level. It is conceivable that these patients would be less satisfied with the usual method if they had experienced the conveniences of a web-based followup.
We found that patients were more likely to be extremely or very satisfied with the quality of followup when it was delivered in person rather than using our web-based tool. Previous studies have shown lower patient costs and time required for a web-based or virtual orthopaedic consultation [8, 20] , therefore the time and cost-saving benefits may outweigh the lower level of satisfaction with the webbased followup experienced by some patients. The use of telemedicine is becoming popular across numerous healthcare fields, with methods such as video and telephone consultations being used to conduct outpatient assessments. Several studies have shown the feasibility and cost-effectiveness of using telemedicine in orthopaedics [3-6, 8, 17, 20, 21] , and similar to our results, they report high levels of patient satisfaction. Mair and Whitten [11] conducted a systematic review of studies that involved a patient-satisfaction measure with telemedicine interventions. They reviewed 32 studies across any discipline and concluded that, although the majority report high levels of patient satisfaction, these studies also had many methodologic deficiencies, such as study design and low sample sizes, that limit the validity and generalizability of their findings.
Although patients in the usual-care group reported higher satisfaction scores compared with the web-based group when asked directly about preference for followup method, there was no statistical difference between the two approaches. A possible explanation for this finding was insufficient sample size, as only patients in the web-based group who had experience with both types of followup were able to comment on preference. In addition, we allowed patients the option of selecting 'no preference', therefore it is not clear which method these patients would prefer if they had to choose between the two. Good et al. [4] also looked at patient preference in a similar study using Skype review among patients with clavicular fractures. They found that 93% of patients preferred the Skype followup because of the convenience and cost-savings compared with the in-person consultation. The higher preference rates in their study may be attributable to the patient population. The mean age of their patients was 36 years, which suggests that younger patients still in the workforce may be more likely to prefer an electronic method of followup.
Our results show moderate to high satisfaction levels with a web-based followup. Patients who completed the usual method of in-person followup reported greater satisfaction; however, the difference was small and may not outweigh the additional cost and time-saving benefits of the web-based followup method. Future study is needed to determine if the suggested improvements to the web-based system by patients in this study will further increase patient satisfaction with an electronic followup method.
1. How satisfied are you with the care you received from your surgeon at this followup appointment? Note: Whether your visit occurred in person or over the internet, please consider whether you felt that the visit was sufficient enough to monitor your progress and identify any issues if there were any. If not completely satisfied, please provide further comments as to why you were dissatisfied with your care:
Please be as open and honest as possible.
_______________________________________________________ _______________________________________________________
Which method of followup do you like better?
Online followup
In person at the clinic (usual care)
No preference
Please select the factors that contributed to your preferred choice of followup
Online followup (check all that apply): 
Decreased travel distance
